Notes: 1. 


2. 


FINAL - ER 70 - Electrician Regulations Answer Schedule 
(1 mark) means that the preceding statement/ answer earns 1 mark. 


This schedule sets out the expected answers to the examination questions. The marker can 
exercise their discretion and decide on the overall accuracy of any answer that is presented in the 
candidate’s own words. 


Symbols and terms - alternatives 
Power W or P 
Voltage VorEorU 
Phase Active 


Question 1 Marks Reference Marking notes 





(a) 


Any TWO of: (2 marks) 


The fittings are impaired ESR 20(2)(a) 


Fittings are installed in such a way ESR 20(2)(e) 
that any designed cooling 
conditions are impaired. 

Fittings that cause or are subject to ESR 20(2)(f) 
high temperatures are placed in 
such a position so as to create a 
source of ignition. 

There is insufficient space, access ESR 20(2)(i) 
and lighting to operate, maintain, 
repair, test or inspect the fittings in 
a safe manner 

If the Secretary believes on ESR 87(1) 
reasonable grounds that a fitting ... 
is electrically unsafe, the Secretary 
may prohibit the fitting being 
installed. 





Electrical appliances designed and used (2 marks) ESR 23(2) 


for patient treatment. 








Any ONE of: (2 marks) 


If, at the time it is first made ESR 26(3)(b) 
available for use by the hirer, lessee 
Or occupier, it is supplied with 
electricity through a portable RCD, 
or through a circuit protected by an 
electrically safe RCD that provides 
protection from electric shock. 


If it is part of an installation and it ESR 26(4) 
complies with AS/NZS 3019 

It complies with AS/NZS 3820 ESR 80 (2)(a)(i) 
It complies with whichever official ESR 80 (2)(a)(ii) 


standard listed in Schedule 4 
applies to the fitting or appliance 
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Question 1 


Marks 


Reference 


Marking notes 








It is tested, inspected, and tagged 
in accordance with AS/NZS 5761 

It has been disabled and marked in 
accordance with AS/NZS 4701 

In the case of a used electrical 
medical device, it is tested and 
marked in accordance with AS/NZ 
3551. 


ESR 80 (3)(a) 
ESR 80 (3)(b) 


ESR 80 (3)(c) 








(d) 


Any TWO of: 


Where the person has personally 
carried out the work. 

Where the person has supervised 
someone else carrying out the work 
Where the person has issued a 
certificate of compliance for the 
work. 

Where the person does not hold a 
registration or authorisation that 
permits the inspection of prescribed 
electrical work. 

Where the person is registered as 
an electrical inspector but is not 
competent to inspect specific 
installations (e.g. hazardous areas) 


(2 marks) 


ESR 71(3)(a) 
ESR 71(3)(b) 


ESR 71(3)(c) 


GK 


GK 








(i) 


A current warrant of electrical 


fitness 


(ii) 


ANY ONE of: 


° A person who is authorized to 
inspect mains work 


e A person who, immediately 
before these regulations come 
into force, is authorised by the 
Secretary to issue warrants of 
electrical fitness 


° The person who issued a 
certificate of compliance for 
the caravan under regulation 
66 


(1 mark) 


(1 mark) 


ESR 77(1) 


ESR 78(1)(a) 


ESR 78(1)(b) 


ESR 78(1)(c) 








(f) 


Any TWO of: 


Be of a type having two screws 
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(2 marks) 





AS/NZS 3000 
2.9.4.2(i) 





Question 1 


Marks 


Reference 


Marking notes 








Be of a type having one screw with 
an outside diameter not less than 
80% of the tunnel diameter 


Be of a type having the conductor 
clamped by suitable ferrules or 
plates in direct contact with the 
conductor 


3.7.2.11(b) (i) 
AS/NZS 3000 
2.9.4.2(ii) 
3.7.2.11(b)(ii) 
AS/NZS 3000 
2.9.4.2: Note 
3.7.2.11(b) (iii) 




















(g) Any TWO of: (2 marks) 

° The total of the connected load AS/NZS 3000: 
through the circuit 3.6.2(a) 

e The maximum demand of the AS/NZS 3000: 
circuit. 3.6.2(b) 

° The current rating of the circuit AS/NZS 3000: 
protective device 3.6.2(c) 

° For final subcircuits with the load AS/NZS 3000: 
distributed over the whole of the 3.6.2 
length of the circuit, half the value . 
of the protective device may be EXÉE PROS 
used as the value of current. 

° For single items of equipment, by AS/NZS 3000: 
assessment of the connected load Appendix 

C2.5.1(a) 

e For multiple items of equipment, by AS/NZS 3000: 
limitation of the current rating of a Appendix 
circuit breaker C2.5.1(b) 

(h) Any ONE of: (2 marks) 

° Provided with suitable warnings, AS/NZS 3000: 
marking or other means to 3.11.1(c) 
minimise the risk of inadvertent 
damage likely to be caused by 
manual or mechanical excavation 
works 

e In order to provide early detection AS/NZS 3000: 
of the presence of underground 3.11.4.5 
wiring during excavation work. 

(i) (i) Any ONE of: (1 mark) AS/NZS 3000 


e 16A Type B 
e 16A Type C 
e 16A HRC fuse 








Table 8.2 
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Question 1 Marks Reference Marking notes 
(ii) 20 amps (1 mark) AS/NZS 3000 
Table 8.1 
(j) (i) 2.7 metres (1 mark) ECP 34 Table 4 
(ii) 5.5 metres (1 mark) ECP 34 Table 4 
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Question 2 


Marks 


Reference 


Marking notes 








(a) 


(i) 


The impedance of the earth fault 
loop (active-to-earth loop) starting 
and ending at the point-of-earth 
fault 


Any ONE of: 


° The characteristics of 
protective devices and the 
earthing system impedance 
shall be such that, if a fault of 
negligible impedance occurs 
anywhere in the electrical 
installation between an active 
conductor and a protective 
earthing conductor or exposed 
conductive part, automatic 
disconnection of the supply 
will occur within the specified 
time. 


e The impedance of the earthing 
system shall be limited to that 
which will generate sufficient 
current in the protective 
device to cause operation 
within the required time 


(1 mark) 


(2 marks) 


AS/NZS 3000 
1.4.45 


AS/NZS 3000 
1.5.5.3(c) 
5.7.4 


AS/NZS 3000 
5.7.1 








(b) 


Any ONE of: 


The active conductor as far as the 
point of the fault, including supply 
mains, service line, consumers 
mains, submains (if any) and the 
final subcircuit. 


The protective earthing conductor 
(PE), including the main earthing 
terminal/connection or bar and 
MEN connection 


The neutral-return path, consisting 
of the neutral conductor (N) 
between the main neutral terminal 
or bar and the neutral point at the 
transformer including supply mains, 
service line and consumers mains 


The path through the neutral point 
of the transformer and the 
transformer winding 
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(1 mark) 


(1 mark) 


(1 mark) 


(1 mark) 





AS/NZS 3000 
5.7.3(a) 


AS/NZS 3000 
5.7.3(b) 


AS/NZS 3000 


5.7.3(c) 


AS/NZS 3000 
5.7.3(d) 





The drawing from 
Figure B5 is an 
acceptable 
alternative 














Question 2 Marks Reference Marking notes 
° The protective earthing conductor, B4.4(a) 
(PE), including the main earthing 
terminal/connection or bar and 
MEN 
The neutral-return path, consisting B4.4(b) 
of the neutral conductor, (N), 
between the main neutral terminal 
or bar and the neutral point at the 
transformer. 
The path through the neutral point B4.4(c) 
of the transformer and the 
transformer winding 
The active conductor as far as the B4.4(d) 
point of the fault 
(c) Any TWO of: (2 marks) 
e Conductors of 10 mm? or less shall AS/NZS 3000 
be solid conductors 5.3.2.1.2(a) 
e Minimum 16 mm? conductors shall AS/NZS 3000 
be used for main earthing 5.3.2.1.2(b) 
conductors. 
° Necessary care shall be taken to AS/NZS 3000 
provide satisfactory terminations 5.3.2.1.2(c) 
° Necessary care shall be taken to AS/NZS 3000 
prevent corrosion of the conductor 5.3.2.1.2(d) 
e Conductors shall not be installed AS/NZS 3000 
underground or in damp conditions. 5.3.2.1.2(e) 
(d) Any TWO of: (1 mark) 


High conductivity copper 


Stranded conductors. 


Circular braided conductors 


Solid conductors having a cross- 
sectional area not less than 10 mm? 
and a thickness of not less than 1.5 
mm 








AS/NZS 3000 
5.3.2.1.1 


AS/NZS 3000 
5.3.2.1.1(a) 
AS/NZS 3000 
5.3.2.1.1(b) 
AS/NZS 3000 
5.3.2.1.1(c) 
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Question 3 Marks Reference Marking notes 
(a) Any FOUR of: (2 marks) 
e Switch- disconnectors (switch AS/NZS 3000 
isolators) 2.3.2.2.1 
Note 
° Multi- pole or single-pole AS/NZS 3000 
disconnectors (off load isolators) 2.3.2.2.1 
Note (a) 
° Plugs and socket outlets AS/NZS 3000 
2.3.2.2.1 
Note (b) 
° Fuses AS/NZS 3000 
2.3.2.2.1 
Note (c) 
° Links AS/NZS 3000 
2.3.2.2.1 
Note (d) 
° Special terminals that do not AS/NZS 3000 
require the removal of a conductor 2.3.2.2.1 
Note (e) 
(b) Any ONE of: (2 marks) 


Each individual occupier shall have 
ready access to an isolating switch 
or switches that isolate that 
occupier’s portion of the electrical 
installation 


Shall be mounted on a switchboard 
located either in the individual 
installation or within easy access 
from an entrance to the individual 
premises. 


Each separate domestic electrical 
installation forming part of a 
multiple electrical installation shall 
be provided with not more than one 
main switch or each separately 
metered supply 


Each separate domestic electrical 
installation forming part of a 
multiple electrical installation where 
there is more than one separately 
controlled supply from a meter, a 
main switch for each of the 
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AS/NZS 3000: 
2.3.3.3(b) 


AS/NZS 3000: 
2.3.3.3(b) 


AS/NZS 3000 
2.3.3.2 


AS/NZS 3000 
2.3.3.2 




















Question 3 Marks Reference Marking notes 
separately controlled supplies. 

(c) (i) The prospective touch voltage (2 marks) AS/NZS 3000 
arising between simultaneously 1.5.5.3(a) 
accessible conductive parts in the 242 
event of a fault between a live part 
and exposed conductive parts or a 
protective earthing conductor. 

(ii) Any ONE of: (1 mark) 

° Shall not be capable of AS/NZS 3000: 
automatically reclosing. 2.4.3 

° Devices with an automatic AS/NZS 3000: 
reclose function of the type 2.4.3 
that automatically verify the Exception 
installation is satisfactory 
before the device recloses are 
permitted. 

(iii) Any TWO of: (2 marks) 

° Enclosed fuse-links complying AS/NZS 3000: 
with the appropriate 2.4.3(a) 
Standard(s) in the AS 60269 
series 

° Miniature overcurrent circuit- AS/NZS 3000: 
breakers complying with 2.4.3(b) 
AS/NZS 60898 or AS/NZS 
3111 

° Moulded-case circuit-breakers AS/NZS 3000: 
complying with AS 60947.2 2.4.3(c) 

° Fixed setting RCDs complying AS/NZS 3000: 
with AS/NZS 3190, AS/NZS 2.4.3(d) 
61008.1 or AS/NZS 61009.1 

° Other devices with no AS/NZS 3000: 
automatic reclose function, 2.4.3(e) 
having characteristics similar 
to any of the devices listed in 
items (a) to (d) 

(d) Any ONE of: (1 mark) 


The MEN link shall be a conductor 
complying with Clause 5.3.2 and 
have a cross-sectional area capable 
of carrying the maximum current 
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AS/NZS 30000 
5.3.5.2 





Question 3 Marks Reference Marking notes 








that it may be required to carry 
under short circuit conditions. 


° The minimum size shall not be less AS/NZS 30000 
than the current carrying capacity 5.3.5.2(a) 
of the main neutral conductor. 

° The minimum size shall be for AS/NZS 30000 
heavy current switchboards, 5.3.5.2(b) 


described in clause 2.5.5 as rated 
at 800A or more per phase, as 
determined for a protective 
earthing conductor from Table 5.1 
or by calculation 
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Question 4 | Marks Reference | Marking notes 
Equipment Load Group Calculation Load (A) 

30, 50W | Group A(i) 20 + 20 + 19 (72 mark) 

recessed 

luminaires 

25, 8W LED | Group Ai) =3+2+2 (% mark) 

lights 

4, 75W | Group A(i) =7 7 (1 mark) 

fluorescent 

lights 

10, 150W | Group A(ii) (1500 + 230) x 0.75 4.89 (1 mark) 


outdoor light 


= 4.89 


lamps ee 









































16, 10A double | Group B 16 + 16 + 10= 42 (1 mark) 
socket outlets =10+5+5 
10, 10A single | Group B = 20 20 (1 mark) 
socket outlets 
4kW electric | Group C (4000 + 230) x 0.5 8.7 (1% mark) 
range = 8.7 
6kW sauna Group D (6000 + 230) x 0.75 19.57 (1% mark) 
= 19.57 
3KW water | Group F 3000 + 230 = 13.04 13.04 (1 mark) 
heater 
Maximum 73.2 (1 mark) 
demand 





A total load within the range 70A to 75A is acceptable 
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Question 5 Marks Reference Marking notes 
(a) Any FOUR of: (2 marks) 
e Steel conduits or other metal AS/NZS 3000 
tubing or conduit to AS/NZS 2053 3.10.2.1(a) (i) 
° Flexible metal conduit to AS/NZS AS/NZS 3000 
2053 3.10.2.1(a)(ii) 
e Rigid or flexible insulating conduit AS/NZS 3000 
to AS/NZS 2053 3.10.2.1(a) (iii) 
e Corrugated insulating conduit to AS/NZS 3000 
AS/NZS 2053 3.10.2.1(a)(iv) 
° Cable trunking systems to AS/NZS AS/NZS 3000 
4296. With or without compound 3.10.2.1(b) 
filling 
° Other wiring enclosures providing AS/NZS 3000 
mechanical protection at least 3.10.2.1(c) 
equivalent to those listed in items 
(a) and (b) 
° Heavy duty conduit AS/NZS 3000 
Table 3.5 
Column 2 
e Medium duty conduit encased in AS/NZS 3000 
concrete Table 3.5 
Column 3 
(b) By means of a suitable device that (2 marks) AS/NZS 3000 
provides for the complete protection of 3.10.2.2(b) 
the conductor’ insulation and for 
continuity of conductive wiring 
enclosures. 
(c) Any ONE of: (2 marks) 
° Conductors that form part of AS/NZS 3000 


different electrical installations shall 
not be installed within the same 
wiring enclosure or the same multi- 
core cable 

° Where conductors of different 
domestic or non-domestic portions 
of an electrical installation that 
form part of a multiple electrical 
installation terminate in a common 
enclosure, they shall be effectively 
segregated from each other within 
that enclosure. 








3.9.8.2(a) 


AS/NZS 3000 
3.9.8.2(b) 
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Question 5 Marks Reference Marking notes 
(d) e The supports Shall be of (24 mark) AS/NZS 3000: 
appropriate design: 3.9.7.5(c)(i) 

° The supports shall be spaced at (24 mark) AS/NZS 3000: 
intervals not more than 1.5 m 3.9.7.5(c) (ii) 
apart. 

° The supports shall be arranged so (1 mark) AS/NZS 3000: 
that the system is held securely in 3.9.7.5(c)(iii) 
position without sagging or undue 
stress. 

(e) Any FOUR of: (2 marks) 


On the surface of a wall or on the 
underside of a ceiling or roof 

In a space between a floor and the 
ground to which a person may gain 
entry 

In a ceiling space having access 
space exceeding 0.6 m high 

Within two metres of any access to 
any space to which a person may 
gain entry 

Below raised floor 








AS/NZS 3000: 
3.9.3.3(a) 
AS/NZS 3000: 
3.9.3.3(b) 


AS/NZS 3000: 
3.9.3.3(c) 
AS/NZS 3000: 
3.9.3.3(d) 


AS/NZS 3000: 
3.9.3.3(e) 
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Question 6 Marks Reference Marking notes 
(a) (i) Low risk prescribed electrical work (2 mark) ESR 65(2) 

(ii) Any TWO of: (1 mark) 

e The installation or ESR 65(1)(a) | Any type of 
maintenance of conductors general or high 
used in the installation or part risk prescribed 
installation electrical work is 

also acceptable 

e The installation or ESR 65(1)(b) 
maintenance of fittings where 
the fittings are connected to 
or intended to be connected, 
to conductors used in the 
installation or part installation. 

° General risk prescribed ESR 65(3) 
electrical work 

° High risk prescribed electrical ESR 65(4) 
work 

(b) Any TWO of: (4 marks) 

e Contain a statement confirming ESR 66(1)(a)(i) | Any item from 
that the person issuing’ the ESR 67(1), (2) or 
certificate is satisfied that the (3) is also 
prescribed electrical work has been acceptable 


done lawfully and safely 
Contain a statement confirming 


that the person issuing the 
certificate is satisfied that the 
information in the certificate is 
correct 


Provide the information required by 
regulation 67(1) and (2) 

Include in Or on it the 
authentication mark, as specified in 
regulation 111B 

Have attached to it a copy of any 
manufacturer’s instructions, 
supplier declarations of conformity, 
and certified designs used in the 
course of the prescribed electrical 
work. 


ESR 66(1)(a)(ii) 


ESR 66(1)(b) 


ESR 66(1)(c) 


ESR 66(1)(d) 
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Question 6 Marks Reference Marking notes 








(c) (i) Prescribed electrical work on: 


e An installation (2 mark) ESR | Any type of low, 
74A(1AA)(a) | general or high 
risk prescribed 
electrical work is 
also acceptable 


e A part installation (72 mark) ESR 
74A(1AA)(b) 
° Any fitting that supplied an (Ye mark) | ESR 74A(1AA)(c) 


installation or a part 
installation with electricity 


(ii) Any ONE of: (2 marks) 


e The installation or part ESR 74A(1)(a) 
installation is safe to use, on 
the grounds that it is 
electrically safe and complies 
with these regulations 

° Where the prescribed ESR 74A(1)(b) 
electrical work comprised the 
maintenance or alteration of, 
or the addition to, the 
installation or part installation, 
the work has not adversely 
affected any other part of the 


installation. 
(iii) Any ONE of: (1 mark) 
° Once the installation is ESR 74A(2) 
connected to the power supply 
° If prescribed electrical work is ESR 74A(3) 


done without disconnecting 
the power supply, references 
in subclause (3)(e) to (g) to 
connection must be taken to 
be references to the 
completion of the work. 
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Question 7 Marks Reference Marking notes 
(a) Any ONE of: (1 mark) 

° No shock hazard arises from the AS/NZS 3000 
incorrect connection of active, 8.3.7.1 
neutral and earthing conductors 

e The transposition of active and AS/NZS 3000 
neutral conductors of the 8.3.7.1(a) 
consumers mains or submains 
supplying an outbuilding having an 
MEN connection resulting in the 
electrical installation earthing 
system becoming energized 

° Combinations of incorrect active, AS/NZS 3000 
neutral and earthing conductor 8.3.7.1(b) 
connections resulting in the 
exposed conductive parts of the 
electrical installation becoming 
energized 

° Connection of switches in neutral AS/NZS 3000 
conductors, resulting in parts of 8.3.7.1(c) 
appliances, such as heating 
elements and lampholders, 
remaining energized when the 
switches are in the ‘OFF’ position. 

(b) e Voltage tester (1 mark) 

° Temporary earth (1 mark) 

° Trailing lead (1 mark) 
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Question 7 Marks Reference Marking notes 
(c) (i) At the supply side of the main | (%2 mark) GK |1. The removal 

switch of the MEN 

Place the temporary earth (2 mark) link a the 

stake in the ground os aon is 

Connect one end of the trailing (% mark) hazardous - 

lead to the stake no marks for 

Test between other end of the (72 mark) (c)(i) and 

trailing lead and the supply (c) (ii) 

side of the main switch with 2. (oi) ånd 

the voltmeter (c)(ii) can be 

About OV if a transposition has (Y% mark) done n 

occurred À 

About 230V if there is no (Y% mark) ce Omer 

transposition 

(ii) At the earth/neutral bar (2 mark) GK 

Place the temporary earth (72 mark) If a candidate has 

stake in the ground combined the 
answers to (i) and 
(ii) in (i), then 
ignore anything 
written in (ii) 

Connect one end of the trailing (% mark) 

lead to the stake 

Test between other end of the (Y mark) 

trailing lead and the 

earth/neutral bar with the 

voltmeter 

About 230V if a transposition (% mark) 

has occurred 

About OV if there is no (Y% mark) 


transposition 
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Question 8 Marks Reference Marking notes 
(a) e Zone O  IPX8 (1 mark) AS/NZS 3000 
6.3.4.1(a) 
° Zone 1 IPX5 (1 mark) AS/NZS 3000 
6.3.4.1(b) 
° Zone 2 IPX4 (1 mark) AS/NZS 3000 
6.3.4.1(c) 
(b) e Installed so as to prevent entry of (72 mark) AS/NZS 3000: 
moisture to any connection 6.3.4.2(a) 
° Installed so as to prevent water (% mark) AS/NZS 3000: 
siphoning through any wiring 6.3.4.2(b) 
enclosure or cable 
° Bare aerial conductors shall not be (% mark) AS/NZS 3000: 
installed over Zones O, 1 or 2 6.3.4.2 
e Other types of aerial cables shall be (Y mark) AS/NZS 3000: 
installed in accordance with clause 6.3.4.2 
3.12. 
(c) (i) No closer than 2 metres. (1 mark) AS/NZS 3000: 
Figure 6.12 
(ii) e Any ONE of: (1 mark) 
© Supplied individually as a AS/NZS 3000: 
separated circuit in 6.3.4.3(c)(i) 
accordance with clause 
7.4, 
$ Separated supply AS/NZS 3000: 
Table 6.2 
° Any ONE of: (1 mark) 
* Protected by an RCD with AS/NZS 3000: 
a fixed rated residual 6.3.4.3(c)(i) 
current not exceeding 30 
mA 
* RCD protection AS/NZS 3000: 
Table 6.2 
(d) e Any ONE of: (1 mark) 
* Of Class Il construction AS/NZS 3000: 
(double or reinforced 6.3.4.5(b) (ii) 
insulation) and fixed in 
position. 
X Class II construction (double AS/NZS 3000: 
or reinforced insulation) in Table 6.2 
position. 
° Any ONE of: (1 mark) 
+ Of Class Il construction AS/NZS 3000: 
(double or reinforced 6.3.4.5(b) (ii) 
insulation) and fixed in 
position. 
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Question 8 


Marks 


Reference 


Marking notes 





* 


Class | construction (earthed 
conductive parts) fixed in 
position and RCD protection 








AS/NZS 3000: 
Table 6.2 
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Question 9 Marks Reference Marking notes 
(a) (i) | = P (Y mark) 
V 
= 2000 (Y% mark) 
230 
= 8.7A (1 mark) 
(ii) Voltage drop of 2.5mm? cable 
Va = mV/AmxAxm (Y mark) 
1000 
= 18.018 x 8.7 x 10 (72 mark) 
1000 
= 1.55V (1 mark) 
(b) (i) | = P 
V 
= 5000 (72 mark) 
230 
= 21.74A (1 mark) 
(ii) Voltage drop of 4mm? cable 
Va = mV/A.m x Ax m 
1000 
= 11.2151 x 21.74 x 15 (% mark) 
1000 
= 3.66V (1 mark) 
(c) Voltage drop permitted (72 mark) 
= 230x 2.5% 
= 5,75V (1 mark) 
Total voltage drop (Y mark) 
= 1.55 +3.66 
= 5.21V (1 mark) 
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